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DIGITALIS AND SOME OF ITS DERIVATIVES: 


By Dr. HARRY GOLD 
DEPARTMENT OF PHARMACOLOGY, CORNELL UNIVERSITY MEDICAL COLLEGE 


Ladies and Gentlemen: I wish first to acknowledge 
the honor conferred upon me by the New England 
Heart Association through the invitation to address 
you this evening. The opportunity to discuss the 
subject of digitalis in the city of Boston, steeped in 
the traditions of cardiovascular research and rich in 
eminent leadership in eardiological practice, is indeed 
a great privilage. I feel doubly honored to have this 
opportunity on the occasion arranged as a tribute to 
the memory of one of New England’s most distin- 
guished physicians. 

I have planned to present the results of experiments 
and to diseuss briefly lines of evidence having to do 
with various phases of the nature of the action of 


* Annual Jackson Lecture of the New England Heart 
Association, delivered at the Boston Medical Library, 


April 24, 1942, 


~ 


digitalis and its glycosides. Some are based on ex- 
periments performed on animals, others directly on 
human subjects. The account is not intended to 
exhaust the subject. It represents for the most part 
explorations in this field carried out during the past 
few years by a group of collaborators in our labora- 
tory and clinies.? 

One of the popular formulations regarding the 
mechanism by which digitalis abolishes heart failure 
is based on the view that the essential action of 
digitalis is an action on the “tone” of the heart muscle. 
There is no general agreement as to the nature of the 


2From the Department of Pharmacology of Cornell 
University Medical College and the Cardiae Services of 
the Beth Israel Hospital and the Hospital for Joint Dis- 
eases in New York City. Chief collaborators: Drs. Me- 
Keen Cattell, Nathaniel T. Kwit, Janet Travell, Harold 
Otto, Milton Kramer, Theodore Fox and William Zahm. 
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property called “tone,” but it is usually measured 
as the resting length of the muscle or the diastolic 
size of the heart. The work of Dr. Alfred Cohn 
and his collaborators, Harold Stewart, Steele and 
others,’ has presented strong evidence of a change in 
the “tone” of the heart muscle after digitalis, but the 
complex nature of the mechanisms prevailing in the 
intact animal or human makes it impossible to obtain 
in them entirely satisfactory evidence as to whether 
the change in “tone” is primary or secondary. We 
have devised experiments with a simpler preparation 
of the mammalian heart muscle. These are made with 
the papillary muscle of the right ventricle of the cat. 
It is a very small muscle, usually about 8 to 12 mm 
in length, and weighing about 15 to 20 mg. It is set 
up on an isometric lever which measures the tension 
the muscle develops. It is driven at a fixed rate. The 
tension changes are recorded photographically. In 
such an experiment the systolic force of the papillary 
muscle declines until it reaches a low level. Then the 
introduction of a digitalis glycoside in a concentration 
similar to that likely to prevail after therapeutic 
doses in man promptly restores the failing systolic 
force. 

Fig. 1 shows the results of an experiment in which 
we recorded both “tone” and systolic force. The lever 
is adjusted to allow the muscle to lengthen or shorten, 
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Fig. 1. Effect of digitalis on heart muscle ‘‘tone’’ 
and systolic force. The upper curve shows the per- 
centage changes in the resting length or ‘‘tone’’ of the 
isolated papillary muscle of the cat. The lower curve 
shows that force of contraction of the muscle which is 
stimulated by a condenser discharge. The muscle length 
was measured at a constant resting tension. Note the 
increased force of contraction which occurred after 
digitalis, without change in ‘‘tone.’’ 


whenever it indicates a disposition to do so by a rise 
or fall of its diastolic tension. The record of these 
adjustments gives an account of the changes in resting 
length or changes in “tone” throughout the experiment. 


3H. J. Stewart and A. E. Cohn, Jour. Clin. Investiga- 
tion, 11: 917, 1932; A. E. Cohn and J. M. Steele, ibid., 
11: 871, 1932. 

4 McK. Cattell and H. Gold, Jour. Pharmacol. and Ez- 
per. Therap., 62: 116, 1938. 
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The upper line in this figure represents “tone” changes, 
and the lower line represents the changes in systolj, 
force. It may be noted that there are variable changes 
in the “tone” of the muscle throughout the experi. 
ment, and the systolic tension falls off at first rapidly 
and then more gradually. When a fairly level periog 
is reached, ouabain is introduced into the chamber anj 
within five to ten minutes the systolic foree begins jo 
rise, but the “tone” remains unchanged. 

This is an experiment in which all secondary mecha. 
nisms which might influence the resting length or the 
“tone” of the muscle have been excluded. The rate 
is constant. There is no coronary circulation. There 


_is no peripheral circulation nor return flow. When all 


factors which can indirectly influence the diastolic size 
of the heart are eliminated, digitalis does not shorten 
the resting length of the heart muscle. 

From such experiments we conclude that digitalis 
does not exert a primary action on “tone,” but a 
primary action on systolic force of the heart, and that 
any changes in size or “tone” of the heart must 
represent secondary adjustments. Visscher and his 
collaborators’ have recently expressed a similar view 
on the basis of experiments of another kind. 

Another view concerning the primary mechanism 
of digitalis action which has gained some recognition 
in the past few years is based on the experiments of 
Dock and Tainter,® who found that digitalis causes 
constriction of the hepatic veins in the dog. The re- 
sult of this constriction is a rise of the portal pressure, 
enlargement of the liver, fall of the venous pressure 
and pooling of blood in the liver. Louis Katz and his 
co-workers’ ascribed to this pooling of the blood in the 
liver the primary action by which digitalis abolishes 
heart failure, the pooling of blood in the liver being 
analogous to venesection, relieving the burden on the 
over-distended heart. We recorded the portal and 
carotid pressures during the slow intravenous injec- 
tion of dilute solutions of digitalis in the dog and the 
cat. We found that whereas the portal pressure 
rises to fairly high levels in the dog, it does the oppo- 
site in the cat. The constriction of the hepatic veins 
by digitalis, therefore, does not occur in the eat and 
appears to be a phenomenon peculiar to the dog. 
Bower, Dale, Poulsson and Richards® have shown that 
the liver of the dog possesses a special sluice mecha- 
nism not present or poorly developed in other species. 


5H. Kabat and M. B. Visscher, Proc. Soc. Exp. Biol. 
and Med., 40: 8, 1939. 

6 W. Dock and M. L. Tainter, Jour. Clin. Investigatwn, 
: Kgl 1930; M. L. Tainter and W. Dock, ibid., 8: 489, 


7L. N. Katz, 8. Rodbard, M. Friend and W. Rotters- 
man, Jour. Pharmacol. and Exp. Therap., 62: 1, 1938. 

8H. Gold and McK. Cattell, Arch. Int. Med., 65: 263, 
1940. 

9W. Bower, H. H. Dale, L. T. Poulsson and D. W. 
Richards, Jour, Physiol., 74: 343, 1932. 


4 
| 
18 
st 
| 
ite 
| 
| 


5, 1943 


There is a heavier muscular coat in the hepatic veins 
of the dog than in those of the cat. They observed 
that “the hepatie veins in the human liver resemble 
those of the eat rather than of the dog.” Arey’? has 
recently summarized the anatomical evidence on this 
subject. These results are also in harmony with the 
observations of Cohn and Steele,'t who were unable 
to find any evidence to the effect that digitalis causes 
significant pooling of blood in the liver of man. 

At this point we may note that both the “tone” and 
the “liver” hypotheses of digitalis action involve the 
prevailing view that in heart failure the heart muscle 
is overstretched. Starling’s law of the heart describes 
stretching of the muscle as an adaptive mechanism by 
which it boosts its energy output. In accordance 
with this law, there is a eritical point, however, beyond 
which stretching is unfavorable. Heart failure is 
assumed to represent a state in which the distended 
condition of the heart embarrasses its systolic con- 
traction. With this view, it becomes a legitimate ob- 
jective to try in some way to reduce the distension of 
the heart. The view that heart muscle in clinical fail- 
ure is overstretched gets into serious difficulties when 
subjected to critical analysis. It is extremely difficult 
to overstretch heart muscle. It requires a stretch with 
a force of the order of the systolic force to overstretch 
it. Such forees rarely, if ever, exist in the living ani- 
mal. Even such high venous pressures as 15 em of 
water represent only about one fourth of the systolic 
pressure in the right ventricle, and only about one 
tenth of the systolic pressure in the left ventricle. 

We carried out experiments on cats in an endeavor 
to learn something of the possibility of overdistention 
of the heart in the intact animal. We recorded intra- 
auricular and intraventricular pressures by the use of 
the Frank eapsule. We occluded the aorta close to 
the heart. As the result, the intraventricular pressure, 
as well as the venous pressure, rose markedly, diastolic 
pressure in the auricle to as high as 100 em of water. 
The heart became very much distended by these pres- 
sures. When the heart began to fail as a result of 
overwork and impaired circulation, both the systolic 
and diastolic tensions fell. Considering the failing 
heart as “overstretched” in that state in which a redue- 
tion of the stretch would increase the force of con- 
traction, we noted that even under these extreme 
conditions of failure and high venous pressure, the 
heart did not behave like an overstretched muscle. 
This failing and distended heart obeyed the same law 
as it did in the normal state. With a lowering of the 
venous pressure, the force of the contraction declined, 
and with a raising of the venous pressure, the force 
increased. There are recent studies on man,}?- 13 the 


10L, B. Arey, Anat. Rec., 81: 21, 1941. 
11 See reference 3. 
2 J. MeMichael, Quart. Jour. Med., 7: 331, 1938. 
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results of which point in the same direction. It has 
been shown by Stewart and his co-workers,'* and 
others, that in clinical failure, the heart is dispro- 
portionately large for the work it does, but it is 
another matter to take the stand that it is larger 
than necessary for the work required of it in its 
weakened state. As far as we can see, there appear 
to be no adequate reasons for assuming that the 
muscle in elinical heart failure is overstretched, or 
that.making the muscle smaller by means of digitalis 
will improve its function. The reduced size of the 
heart after digitalis in heart failure is not the cause 
but chiefly the result of the improved systolie force. 

We now come to a series of observations carried out 
on human subjects with auricular fibrillation, in a 
study of the mechanism of cardiac slowing by digitalis. 
Opinions differ regarding the mechanism by which 
digitalis slows the heart rate in patients with auricular 
fibrillation. Cushny,’® in 1912, maintained it was 
chiefly an action exercised directly upon A—V conduc- 
tion. About ten years later Lewis'® took issue with 
the view and concluded that it was chiefly an action 
through the vagus, and after another interval of about 
ten years Elsie Porter’’ expressed the belief that the 
action was entirely through the vagus. 

Fig. 2 shows two extreme types of results obtained 
when patients with auricular fibrillations are digital- 
ized and then receive a dose of atropine intraven- 
ously sufficient to block completely the vaginal end- 
ings. A dose of 2 mg by intravenous injection is 
sufficient; less than this may fail to produce com- 
plete blocking; more produces no greater effects on 
the vagus. Here were two patients, after a control 
period of rest in bed, almost identical in their clin- 
ical features. Each had advanced congestive failure 
with rapid ventricular rate. Each received a large 
dose of digitalis. In both, the rates declined to 
rather low levels. In one the atropine abolished the 


slowing completely; in the other it had very little © 


effect on the slowing. In the first case (ease 3), 
therefore, the slowing was the result of a predomi- 
nantly vagal action. In the second ease (case 1) it 
was predominantly an extravagal action. In the 
further investigation of these results it was found 
that neither individual peculiarity nor the degree of 
heart failure determines the mechanism by which 
the rate was slowed. In one and the same individual 
the mechanism of the slowing may be at one time 
vagal and at another time extravagal (case 9). The 


13 J, MeGuire, R. Shore, V. Hauenstein and F. Gold- 
man, Arch. Int. Med., 63: 469, 1939. 

14H. J. Stewart, J. E. Dietrick, N. F. Crane and C. H. 
Wheeler, Arch, Int. Med., 62: 569, 1938. 

15 A. R. Cushny, H. F. Marris and M. D. Silberberg, 
Heart, 4: 33, 1912. 

16 T, Lewis, A. N. Drury, A. M. Wedd and C, C. Iliescu, 
Heart, 9: 207, 1922. 

17 E. Porter, Quart. Jour. Med., 2: 33, 1933. 
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amount of digitalis is the deciding factor. The sub- 
ject may pass from the vagal to the extravagal form 
of slowing as the drug is increased, and in the re- 
verse direction as the drug is eliminated. 

We are now in a better position to understand the 
differences in the views of Cushny, of Lewis and of 
Porter. We obtained the results of Lewis and Porter 
when we gave the smaller doses, and the results of 
Cushny when we gave the larger doses to the same 
individual. 

CASE 3 
VAGAL MECHANISM OF SLOWING 


DIGITALIS 1.6 GM. 


‘ 


VENTRICULAR RATE 


Atropine 
20 24 2 £=32 


CASE | 
EXTRAVAGAL MECHANISM OF SLOWING 
3.6 GM. 


VENTRICULAR RATE 


CONVERSION OF VAGAL_TO EXTRAVAGAL MECHANISM DURING 
CUMULATION AND THE REVERSE DURING ELIMINATION ON ue? 
H 


VENTRICULAR RATE 


ELIM INATION 


23 2 827 


OIGITALIS DAILY CUMULATION 
DOSE (GRAMS) 0808 0 08 0 04.0404 04 04 06 | 


Days 3 5 7 9 13° 21 


Fig. 2. Vagal and extravagal mechanisms of cardiac 
slowing by digitalis. Patients with auricular fibrillation 
and congestive heart failure were confined to bed. The 
digitalis leaf was given orally. The atropine sulfate was 
given intravenously. 


The extravagal factor represents a direct action of 
digitalis presumably on A—V conduction. How is the 
vagal factor, the increased vagal activity, brought 
about? It is usually stated to be by direct stimulation 
of the vagus center. But the evidence from experi- 
ments on dogs and from observations in humans as 
related to amounts of the drug in customary use is 
almost entirely against it. The indications are that 
the vagus is stimulated reflexly indirectly as the result 
of improved myocardial function. To assemble the 
various lines of this evidence would increase unduly 


the length of this discussion. 
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The double mechanism by which digitalis contro 
the ventricular rate in patients with auricular fibyj) 
lation has a practical bearing on the problem of th, 
control of heart rate in these patients during {ye 
physical exercise. Some of these patients who appear 
to be satisfactorily digitalized and maintain a sloy 
rate when they are at rest, show extreme acceleratio, 
of the heart with effort. It is well known that the 
sense of palpitation resulting from the high rate js , 
source of discomfort, and it is likely that such q 
rapid and irregular rhythm is not an economical] forn 
of compensation for cireulatory demands. Can it he 
prevented? We obtained an answer to this question 
in a group of experiments in patients with auricular 
fibrillation in whom the effect of atropine was con. 
pared with physical exertion during three stages: (1) 
without digitalis; (2) after moderate doses of digi. 
talis; (3) after large doses of digitalis. The peak rate 
after an intravenous dose of atropine sufficient to 
block the vagus completely was compared with the 
peak rate reached as the result of climbing stairs to the 
limit of the patient’s endurance. The effect of this 
physical exertion proved to be practically identical 
with the effect of atropine in all three stages. In the 
typical case, both factors accelerate the rate to about 
180 a minute when the subject is without digitalis, and 
after moderate doses (vagal digitalization). However, 
after large doses of digitalis, neither factor raises the 
rate significantly above 100 a minute. Extravagal 
digitalization, therefore, prevents the exaggerated ac- 
celeration of the heart during physical effort in most 
patients with auricular fibrillation. In this state free 
physical exercise will not often accelerate the ventricu- 
lar rate above 100 a minute. Again, dosage is the 
deciding factor. In some cases the amounts which 
establish the extravagal mechanism are quite close to 
those which induce impairment of appetite and nausea. 

We may turn to another matter. It is well known 
that the potency of different specimens of digitalis 
varies. About 35 years ago Edmunds’® assembled 
preparations of digitalis on the American market. He 
tested them biologically in frogs and found that the 
strongest was about 3 times as potent as the weakest. 
Biological standardization of digitalis was not in 
general use at that time. As a result of these and other 
observations, the U. S. Pharmacopeia adopted the frog 
method for the assay of digitalis. The object was 
clear, namely, to insure digitalis of uniform potency 
in man. 

Many other methods for the assay of digitalis have 
since been devised. The cat method of Hatcher and 
Brody became very popular in this country and several 
outstanding preparations were assayed by this method. 
The experiment which Edmunds made with market 


180, W. Edmunds, Jour. Am. Med. Asn, 48: 1744, 
1907. 
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preparations in 1907 was repeated in 1940 in our 
laboratory’? in order to determine whether digitalis 


| tinctures at this time were in fact more uniform than 


they used to be. In these tests the cat method was 
employed. The results were rather startling. They 


ient SG. (Moderate congestive failure) 
(Digitalis No? (10.00 USPu)(230 cu)(.95 gm) 
(2) Powder (10.00 USPu)(13.6 cu) (0.75 gm.) 
(3) Tincture Y (4.56 USPu) (136 cu) (9.11 ec.) 


Fic. 3. The cat method reflects the potency of digitalis 
in man, while the frog method does not. The patient 
was confined to bed with auricular fibrillation and moder- 
ate congestive heart failure. The points to the left of 
the first vertical line represent the average ventricular 
rate determined from a count made at the apex three 
times daily during the control period; the dose of 
digitalis was given at one time at the point on the first 
vertical line; the points between the two vertical lines 
represent single counts at intervals of an hour or less; 
those to the right of the second vertical line are obtained 
in the same way as in the control period. Curves 1 and 
2, which show different effects, represent the same number 
of U.S.P. XI (frog) units, but a different number of cat 
units. Curves 2 and 3, which show similar effect, repre- 
sent dissimilar doses in U.S.P. XI (frog) units, but the 
same number of cat units, 
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showed that the outstanding tinctures at this time 
varied widely in potency, and that the strongest was 
still about 3 times as potent as the weakest. These 
were all labeled U.S.P. XI Tincture Digitalis, hence 
supposedly of similar potency by the frog method, 
with the approximately 40 per cent. range allowed by 
the Pharmacopeia. This brought into foeus a fact 
which had long been known, namely, that the frog and 
the cat method do not always give similar answers in 
the comparison of digitalis materials. Abundant evi- 
dence accumulated which showed that two specimens 
may be of the same potency by the cat method, while 
one may be twice as strong as the other when tested by 
the frog method. Which method gives results appli- 
cable to man? 

This was put to the test in a series of experiments 
in which the two methods of assay were related to 
humans, in patients with heart failure and auricular 
fibrillation.2° Fig. 3 is a typical example of these 
experiments. The patient was put to bed in the 
hospital. The apex rate was counted three times 


daily, and the average recorded as a point on the - 
chart, during a control period of a week or longer until. 


the rate reached a fairly constant level. He then re- 
ceived a single full dose of the digitalis preparation. 
Apex counts were made at intervals of approximately 
one hour throughout the day. In the subsequent 
days the record was made in a manner similar to that 
in the control period prior to the dose. A period of 
three weeks/or longer elapsed for the elimination of 
the drug, after which the patient was redigitalized 
with the next preparation. 
(To be concluded) 


FOOD AND NUTRITION AS RELATED TO THE WAR‘ 


By Dr. CHARLES GLEN KING 
SCIENTIFIC DIRECTOR, THE NUTRITION FOUNDATION, INC. 


THOSE of us who are working in the field of foods 
and nutrition these days feel varying degrees of em- 
harrassment when we hear the phrase “Food Will 
Win the War.” It sounds a bit out of balance. War 
is essentially a fight to the death; and so far as I 
can see, we have no substitute for the men who face, 
and fight with, guns and bombs. The first credit is 
theirs, 

I have no quarrel with the phrase “Food Will Help 
Win the War” or better still, “Food Will Be a Major 
Factor in Winning the War.” We do have a eriti- 
cally important job to do. If we neglect doing it 


9H. Gold and McK. Cattell, Scrence, 93: 197, 1941. 
1 Address given at the National Chemical Exposition, 
Chicago, November 27, 1942. 


quickly and well, we shall prolong the war and cer- 
tainly would cause great injury to all humanity. 
First, let us look at our No. 1 and No. 2 weapons— 
the airplane and the tank. To be sure, research and 
production must not be neglected in either of these 
fields, but no matter how good the machines may be, 
there is still need for the utmost protection of the 
soldiers who run them. In both types of service just 
referred to, the problem of fatigue is of critical im- 
portance. The machines literally wear out the men. 
One of our Allies is said on good authority to have 
practically eliminated a major source of aviation 
accidents by a surprisingly simple change in food 


20H. Gold, McK. Cattell, N. T. Kwit and M. Kramer, 
Jour. Pharmacol. and Exper. Therap., 73: 212, 1941. . 
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practice. The fatigue of the aviator is a special kind 
of fatigue, quite different from the physical exhaus- 
tion of a soldier operating a tank. We know enough 
about feeding ground troops in a temperate climate 
to do the job fairly well; but apparently no one 
knows very much about feeding a man who must be 
ready on a moment’s notice to shoot his plane seven 
or eight miles into the air where he can seareely sur- 
vive either the mechanical stress of low pressure or 
the lack of oxygen. Breathing pure oxygen will 
searcely prevent anoxia, let alone surviving and fight- 
ing in ease a bullet tears through his oxygen mask 
anywhere down to an elevation of about 3 miles. 

We should know more about what the aviator 
should eat to best fortify himself against such condi- 
tions as these (1) the sudden temperature drop to 
minus 50° F. or lower (if the gunner has an attack 
of shivering about the time that the enemy plane 
comes within his gun sights, his chance of survival 
for another round is at least lessened) ; (2) the strain 
of staying at high altitudes with a constant demand 
for keenness of vision (this may or may not be part 
of the general fatigue) ; and (3) retention of maximum 
alertness and judgment in active combat with chang- 
ing degrees of anoxia and mechanical stress. You 
have probably heard of the classical case in which the 
pilot, engaged in a dog fight at high elevation, had 
skillfully maneuvered his plane into position for his 
gunner to fire at close range. To his surprise there 
was no firing. When he looked back quickly to see 
what had happened, there was his gunner, giddy from 
anoxia, waving a cheerful greeting to the enemy plane. 

Those of us who stay comfortably on the ground 
surely owe it to these men to find the answers, not at 
the expense of better planes and more bombs, but in 
addition to all these. 

Just for a moment, let us visualize the man in a 
desert tank. His physiological problems are in stark 
contrast to those of the aviator. Instead of struggling 
against anoxia and a peculiar mental fatigue in the 
bitter cold, he will face hard physical work in the 
scorching desert, from before dawn to the point of 
physical exhaustion and on into the night, day after 
day on stretch. His chow and water supply must be 
kept with him in a greasy, smoking, roaring hot steel 
box. Often he dare not light a fire even at night for 
fear of being detected and caught helpless in the open 
desert. What kind of food and drink should he have 
and how much, and what kind of a package should be 
used? Whatever he has is likely to have been planned 
_and possibly packed here in Chicago several months 
or a year before, followed by shipping and storage 
under the most severe conditions. The problems are 
not simple ones to solve, but it seems to me that we 
must get the answers as quickly as possible. 
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_Colonel Isker illustrated one of his difficulties at , 
recent meeting of the Nutrition Foundation when jp 
mentioned a report from a test group in the Arny, 
Although the ration was of high nutritional value, , 
member of the squad commented after a three day 
trial that “I think men would survive longer on this 
ration than they would care to live.” 

Another major problem that worries nearly every 
one who works with foods, either in the Army or jy 
civilian life, has to do with the nutritive value and 
edibility of dehydrated foods. Many freshly dehy. 
drated foods are good to eat, but from there on you 
have trouble. The enzymes must be destroyed and the 
moisture content must be kept very low, or they will 
deteriorate rapidly. In parallel with loss of flavor 
and color goes an indefinite loss in nutritive value, 
Vitamins A and C ean at least be followed or mea- 
sured with respect to loss fairly satisfactorily, and 
we know that these losses are great in most products, 
but we have little information concerning the rate of 
loss of vitamins in the B group or the deterioration 
in protein value. Neither can we predict satisfac- 
torily what is going to happen to feeds when new 
processes are used. Consideration should be given 
also to the fact that at least one of the newer, uniden- 
tified vitamins is very sensitive to heat and exposure 
to air. The health and nutrition of our fighting forces 
is clearly a matter of serious and primary concern. 

It is interesting to note that many of the labora- 
tory and large scale problems relative to the dehydra- 
tion of meat were worked out first in order to meet 
the demand for a tin-saving dog food. The tin-saving 
dog food gave us a valuable start toward a man-saving 
army food. We stand to benefit immensely because 
of the care with which industry had “tried it out on 
the dog.” I believe you will agree that a 90 per cent. 
decrease in shipping space, along with fairly complete 
protection from spoilage, for a meat that is nearly 
as good as fresh meat, represents a major accomplish- 
ment. Such problems as rancidity and partial de- 
struction of vitamins need to be studied much more 
extensively, however. 

Two other nutrition problems should be cited as 
we face the many emergencies arising from the war. 
The first of these is feeding our own civilian popula- 
tion for the protection of health and for maximum 
war production; the second, is meeting the govern- 
ment plans for distribution of foodstuffs through lend- 
lease. 

The report of the Committee on Nutrition in Indus- 
try of the National Research Council has made it clear 
that much should and can be done to improve the 
work output of industrial plants by means of better 
food practices. It was interesting to hear recently of 
one Canadian firm that found that it actually paid, 2 
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terms of inereased production, to provide a highly 
nutritious lunch free of charge to their employees. 
Few firms would want to go that far, but I think it is 
clear that the whole problem of industrial feeding has 
been sorely neglected. Good food has a direct equiva- 
lent in more airplanes and tanks, in addition to better 
health. 

One may quarrel with the philosophy of govern- 
ment subsidies, but in Britain they are reported to be 
spending 125 million pounds per year in food sub- 
sidies and they believe that the expenditure is well 
justified. Sir John Orr has recently given us some 
very interesting figures concerning what is being done 
in England, Scotland and Wales with the problem of 
food supplies, and he urged particularly the need for 
a world-wide food policy that is based upon the physi- 
ological need of the individual person, rather than 
upon more superficial considerations, such as conven- 
ience and temporary economy. He was on solid 
ground, was he not, when he suggested that item No. 
1, in applying and clarifying the Atlantic Charter, 
might well be to free every nation from the fear and 
the physiological handicap of an inadequate food 
supply? 

By making special provision for feeding children 
and pregnant or nursing mothers, and assuring them 
first call on such items as milk, eggs and citrus fruits, 


the British have accomplished the remarkable feat of . 


lowering the infant death rate in the midst of the war 
period. During 1939, 1940 and 1941 the infant death 
rate rose steadily, but as a result of their nutrition 
program, primarily, the rate has fallen sharply in 
1942, so that it has now reached a level about 20 
per cent. better than in the pre-war period. Accom- 
plishments like that, in behalf of the civilian popula- 
tion, merit our attention, even in the midst of war. 


I doubt whether any of us here realizes how far the 
government is planning to go in directing and modi- 
fying our civilian food supply. Such changes as re- 
striction of meat, milk, butter, cream, coffee, canned 
fruits, eanned vegetables, canned fish, dehydrated 
fruits and vegetables are already apparent. In so 
far as each step is clearly contributory to winning 
the war, I think there will be hearty cooperation all 
along the line. It may sound trite, but it will bear 
repeating, that by far the most critical point in the 
entire picture is the care and common sense used in 
setting up the plans in Washington. 

In July alone, nearly 600,000,000 pounds of food 
were dispatched to the Allied nations by the Agricul- 
tural Marketing Authority. 

During the summer quarter of the year, three and a 
half tons of vitamin C and two and three quarter tons 
of vitamin B, were sent to our Allies. 

Ninety per cent. of the dehydrated skim milk has 
been removed from the American general supply. 

Such changes call for careful planning, both in the 
government offices and in industry, and they will call 
for inereasing patience on the part of our civilian 
population. 

In conelusion, I would like to suggest first, that we 
have an unfinished and very serious job ahead of us 
in providing food that is adequate for the armed 
forees; and second, that if we could adopt for our- 
selves, in our own way, and then work with the rest 
of the world along the lines that were suggested by 
Sir John Orr, and by Dr. Frank Boudreau of the Na- 
tional Research Council, in planning a food supply 
adequate for all physiological needs, the gain from 
this program alone would go a long way toward win- 
ning the war and toward ridding the world of war in 
the future. 


OBITUARY 


MAX HARRISON DEMOREST 


On November 30, 1942, according to a brief notice 
from the War Department, Max Harrison Demorest 
lost his life in Greenland, as the result of a motor-sled 
accident. The details have not been revealed. De- 
morest, in order to serve his country, had given up 
the glaciologie research in which he had been engaged 
at Yale University for several years; he was commis- 
sioned a First Lieutenant in the Army Air Corps and 
was stationed at a remote outpost. His previous ex- 
perience in Greenland, as assistant meteorologist and 
aerologist with the University of Michigan Greenland 
Expedition of 1930-31 and as glaciologist and assist- 
ant meteorologist of the Pan-American Airways Polar 
Year Expedition of 1932-33, had fitted him, one might 
Say, directly for the specialized work he was called 


upon to do for the armed forces. He is survived by 
his wife, Rebecca Humphreys Demorest, and their 
young daughter. 

Demorest was born in Flint, Michigan, on February 
18, 1910. In 1934 he received the degree of B.A. at 
the University of Michigan; in 1936 he received the 
degree of M.S. at the University of Cincinnati, and 
in 1938 Princeton University conferred upon him the 
degree of Ph.D. In that year he became assistant 
professor in geology at the University of North 
Dakota, but in 1939 he went to Yale in order to 
avail himself of its laboratory facilities for the re- 
search on glacier ice which he wished to undertake. 
This research he carried on during the succeeding 
years with financial aid from a Sterling Fellowship 
in geology, from a National Research Fellowship, and, 
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lastly, from a Guggenheim Fellowship. In 1941-42 
he also taught geology at Wesleyan University. De- 
morest was a member of the Research Committee on 
Glaciers of the American Geophysical Union and 
likewise a member of the International Commission 
of Snow and Glaciers. He was at the time of his 
death a candidate for election as fellow in the Geologi- 
cal Society of America. 

The glaciologie research in which he was so deeply 
interested was of a kind which no one on this side of 
the Atlantic had yet undertaken. By the methods of 
optical erystallography he sought to study the erystal 
fabric of glacier ice and the changes which it suffers 
by the differential stresses incidental to glacier 
motion. To do this he cut selected pieces of ice from 
the glaciers of Mount Rainier, shipped them, encased 
in “dry ice,” to New Haven, and there, in a sub- 
freezing laboratory, examined thin sections of them 
under a specially adapted polarizing microscope. He 
thus verified the results obtained by Gerald Seligman’s 
party of British scientists who, in 1938, did the first 
research of this type, in a high-altitude laboratory 
hewn in the ice at the head of the Aletsch Glacier, in 
Switzerland. But Demorest went further than they, 
for he succeeded in recording on motion film the 
process of recrystallization as it goes on in the ice 
under differential pressure, and he thus produced the 


first ocular evidence of the molecular adjustments that - 


take place in the individual erystals and permit them 
to yield by continuous deformation to the stresses 
imposed. 

Demorest, however, did more than prove that 
glacier motion is primarily of the nature of plastic 
-flowage. He also outlined deductively the mechanics 
of two distinct modes of glacier flow—direct gravity 
flow, such as is characterisic of valley glaciers descend- 
ing steep gradients, and extrusion flow, such as is in- 
duced in ice caps by differential pressures, as an indi- 


rect result of gravity. Best of all, he explained why — 


glacier ice, though capable of plastic deformation, 
nevertheless shears as a brittle substance under cer- 
tain conditions—namely, wherever in glaciers or ice 
caps normal flowage is obstructed. And thus he pro- 
vided the key to the solution of a baffling problem 
that has been the subject of controversies between 
opposing schools of thought for more than a hundred 
years—ever since the days of Agassiz, Tyndall and 
Forbes. 

These fundamentals of the mechanics of glacier 


SCIENCE 


Vou. 97, No. 251) 


motion Demorest set forth in his part of the paper o, 
“Glacier-thinning During Deglaciation” which he 
Richard Foster Flint produced together. So enj. 
nently sound, however, did his exposition seem to th 
present writer, who had the privilege of reading th 
manuscript before it was published, that he imme. 
ately secured Demorest’s consent to the incorporatioy 
of the basic principles in the chapter on “Glacieys” 
which was being prepared for the volume on “Hydri). 
ogy,” No. 9 of the Physics of the Earth series of the 
National Research Council. And as a result Demor. 
est’s conception of the laws of glacier motion was 
made known through two different publications jy 
quick succession. It seems almost providential, noy 
that Max is gone, that acceptance of the principles he 
laid down was thus announced without delay, while he 
was still living. 

In the death of Max Demorest both glaciology and 
glacial geology have lost a master mind who, even 
before the age of thirty-two, brought clarity where 
there had been much confusion. He will be remen-~ 
bered by his colleagues as one who did not engage 
in disputation, who by his calm, convincing reasoning 
caused no rancor nor ever lost a friend. — 

Francois E. Marruss 

U. 8. GEOLOGICAL SURVEY 


RECENT DEATHS 


Dr. Harry H. Lavauuin, of Kirksville, Mo., geneti- 
cist, formerly associate director in charge of the 
Eugenics Record Office of the Department of Genetics 
of the Carnegie Institution of Washington at Cold 
Spring Harbor, Long Island, N. Y., died on January 
26. He was in his sixty-third year. 


-Dr. Howarp M. Raymonp, who retired ten years 
ago as president of the Armour Institute of Tech- 
nology, Chicago, died on January 24. He was sev- 
enty years old. 


Nature announces the death of Professor Rudolf 
Abel, the German bacteriologist, formerly professor 
of hygiene in the University of Jena, at the age of 
seventy-four years; of Sir Bryce Chudleigh Burt, 
director of animal feeding stuffs, Ministry of Food, 
India, from 1921 to 1928 secretary of the Indian Cen- 
tral Cotton Committee, on January 2, at the age of 
sixty-one years, and of F. W. Harbord, the metal- 
lurgist, on December 27, at the age of eighty-two 
years. 


SCIENTIFIC EVENTS 


THE INTER-AMERICAN INSTITUTE OF 
AGRICULTURAL SCIENCES 


THE special correspondent at St. José, Costa Rica, 
of The New York Times calls attention to the fact that 


the agricultural development of the Americas has 
begun to take tangible form in the Inter-America! 
Institute of Agricultural Sciences now being devel- 
oped at Turrialba, Costa Rica. 
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ern HA Vice-president Henry A. Wallace, formerly U. S. of Minnesota, the University of North Carolina, 
Cand HR secretary of Agriculture, brought the idea to the Northwestern University, the Ohio State University, 


the Pennsylvania State College, the University of 


© attention of the delegates to the American Scientific 
Pennsylvania, Princeton University, Purdue Univer- 


ote [ME Congress at Washington in May, 1940. With the 
& the nnanimous endorsement of that body, the project was sity, Stanford University, the University of Virginia, 
ned. i placed in the hands of a committee of the Pan Ameri- the University of Wisconsin and Yale University. 
atin HA can Union, of which Dr. Héctor David Castro, Min- Fellowships for advanced work in chemistry were 
ers” HB ter of El Salvador to the United States, was chair- established by the du Pont Company in 1918, when 
dro. man. there was a scarcity of well-trained chemists. 
f the This committee invited all interested governments to Through the fellowship plan the company sought to 
mee: offer sites for the institute. Next the U. 8S. Depart- encourage promising students to follow a career in 
Was ment of Agriculture was requested to send a group of chemical research. Originally, only men were con- 
Sin technical men to examine the sites and make recom- sidered, but to increase the number of available can- 
now mendations. This resulted in the choice of a property didates the du Pont Fellowship Committee now rec- 
S he offered in the highlands at Turrialba, some thirty-five | ommends that women be admitted to candidacy on the 
lehe [® miles from this city. same basis as men. This action of the committee 
| The general plan is to build on a tract of more encourages them to prepare themselves adequately 
and than 1,000 acres, furnished by the Costa Rican Gov- for positions in industrial research laboratories, where 
ven. J ernment, a research center to which graduate students already a large number of women have been em- 
here from all the Americas may go for training and for _ ployed. . 
eM specializing and attacking the major problems of Du Pont fellowships, which with but one interrup- 
age tropical agriculture. ‘Turrialba lies close to zones tion have been maintained since 1918, differ from 
ing suitable for three important strategic crops upon many industrial fellowships in that the selection of the 
© which the present war has focused attention: rubber beneficiary and the subject of research is left to the 
8 and Manila hemp, which grow only at low elevations discretion of the university. Furthermore, there is 
in moist, tropical climates, and cinchona or quinine, no actual or implied obligation as to the future em- 
which requires highly specialized conditions of soil ployment of the fellowship holder. 
and climate at moderate elevations. 
ti- Dr. Earl N. Bressman, scientific adviser to Mr. Wal- AMERICAN 
the lace when the latter was Secretary of Agriculture, will y 
HE American Chemical Society will meet in 
ies be director of the institute. He recently visited Costa : : ; 
. Detroit on April 12 under the presidency of Dr. Per 
Rica, accompanied by Dr. Wilson Popenoe, director ‘ 
: : . K. Frolich, director of the chemical division of the 
ry of the Pan-American Agricultural School of Teguci- : : 
; Esso Laboratories of the Standard Oil Development 
galpa, Honduras, to complete arrangements with the Conia 
Costa Rican Goverment and to plan the first buildings. 
er The program, including technical sessions, confer- 
José L. Colom, head of the Division of Agricultural ‘ . ’ 
h- ences and group discussions, will be devoted to ad- 
Cooperation of the Pan American Union, will be sec- A 
f retary of the institute and liaison man between Wash- Nico made by chemical science and industry in rela- 
inston and Menta tion to the war effort. An attendance of 4,000 is 
If , . expected. The board of directors has banned trips 
- DU PONT FELLOWSHIPS IN CHEMISTRY to industrial plants and social events. Attendance of 
if Tue E. I. du Pont de Nemours and Company those “who will not contribute to or gain from the 
t, announces the award of twenty-two postgraduate fel- ‘iscussion of technical problems” is discouraged by 
i, lowships for research in the field of chemistry for the *¢tion of the board. eX 
- academic year 1943-44. Appointments to these fel- Fifteen of the professional divisions will meet. 
f lowships, which carry $750 each, will be made later Achievements in wartime research and the application 


in the year by the heads of the departments of chem- 
istry of the several colleges and universities to which 
grants have been made. 

The institutions receiving postgraduate awards are 
the University of California, the University of Chi- 
cago, Columbia University, Cornell University, Har- 
vard University, the University of Illinois, the Johns 
Hopkins University, the Massachusetts Institute of 
Technology (one in chemical engineering and one in 
chemistry), the University of Michigan, the University 


of new knowledge to the industries will be reported 
in hundreds of papers and addresses. Ten “war sym- 
posia” will deal with synthetic rubber, petroleum, 
malaria and other health problems, agriculture and 
food, industrial water supplies, civilian defense and 
other fields. Special symposia planned bear directly 
on the successful prosecution of the war. According 
to the official announcement, : 


there will be a discussion on substitutes for agricultural 
and food commodities of which there are inadequate sup- 
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plies to meet current demands. Stabilization of fats, a 
matter of importance in food for the armed forces, will 
be considered in a symposium on the chemistry of fats. 

With an increasing scarcity of certain high-protein 
foods, the program on vegetable proteins will be of un- 
usual significance. One session will be given over to a 
consideration of assay methods for determination of vita- 
mins, now incorporated in foods by federal regulation. 
Outstanding authorities will discuss the chemical aspects 
of civilian defense. The most recent developments in rub- 
ber technology, accelerated by the war, will be reported. 
Solvents occupy an important place in our war industry; 
hence the consideration of this subject will be of current 
value. Industry can not function without large quantities 
of suitable water; properties and treatment thereof will 
be discussed. The health of our troops and civilian popu- 
lation is of paramount importance; therefore the program 
on malaria is most timely, especially in view of the short- 
age of quinine. 


There will be a general session on Wednesday, April 
14, at which Dr. Frolich will preside. A meeting of 
the society’s council will take place on Wednesday 
morning. Dr. Thomas Midgley, Jr., of Worthington, 
Ohio, vice-president of Ethyl Corporation and presi- 
dent-elect of the society, will preside. Dr. Charles L. 
Parsons, of Washington, D. C., secretary and general 
manager, will present his report, reviewing the prog- 
ress of the society, which now has approximately 
34,000 members. 

William P. Putnam, founder and president of the 

Detroit Testing Laboratories, has been named honor- 
ary chairman of the meeting. Harvey M. Merker, 
superintendent of manufacturing of Parke, Davis and 
Company and president of the Engineering Society of 
Detroit, is general chairman. The vice-chairman is 
Dr. George Calingaert, director of chemical research 
for Ethyl Corporation. 
_ The scientific sessions will be held at the Masonie 
Temple, where registration will open on Sunday after- 
noon, April 11. Headquarters hotels will be the 
Statler and the Book-Cadillac. 


THE TORREY BOTANICAL CLUB 
THE annual meeting and banquet of the Torrey 
Botanical Club was held at the Men’s Faculty Club 
of Columbia University on January 5. An address 
was made by the retiring president, Dr. C. Stuart 
Gager. The program consisted of a “Botanical In- 
formation, Please.” The following officers were 
elected to serve for the year 1943: 
President, Dr. W. J. Robbins, New York Botanical Gar- 
den. 
1st Vice-president, Dr. F. J. Seaver, New York Botanical 
Garden. 
2nd Vice-president, Dr. L. V. Barton, Boyce Thompson 
Institute. 
Corresponding Secretary, Dr. E. B. Matzke, Columbia 
University. 
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Recording Secretary, Miss H. M. Hollinghurst, New Yoy, 
City. | 

Treasurer, Dr. W. G. Whaley, Barnard College, Columb, 
University. 

Editor, Dr. H. W. Rickett, New York Botanical Garde, 

Business Manager, Dr. M. Levine, Montefiore Hospital, 

Members of the Council: Fr. C. A. Berger, Fordham [jj. 
versity; Dr. C. Chandler, New York Botanical Garden, 
Dr. A. E, Hitcheock, Boyce Thompson Institute; p;, 
R. P. Wodehouse, Arlington Chemical Co. 

Delegate to N. Y. Academy of Sciences, Dr. B. O. Dodge, 
New York Botanical Garden. 

Representative on Board of N. Y. Botanical Garden, Dy, 
H. A. Gleason, New York Botanical Garden. 

Representatives on the Council of the American Associa. 
tion for the Advancement of Science: Dr. J. H. Barn. 
hart, New York Botanical Garden; Dr. A. F. Blakeslee, 
Smith College. 


WARTIME TRAINING IN SCIENTIFIC AND 
TECHNOLOGICAL FIELDS 


At their joint meeting held in New York on Janu. 
ary 22 and 23, the American Physical Society and the 
American Association of Physics Teachers, recogniz- 
ing the important role which physical science is play- 
ing in modern warfare, passed the following resolu- 
tion calling for a well-rounded, well-considered war- 
training program in scientific and technological fields. 
Copies of the resolution have been sent to Paul V. 
MeNutt, chairman, War Manpower Commission; the 
Hon. Henry L. Stimson, Secretary of War; the Hon. 
Frank Knox, Secretary of the Navy; Donald M. Nel- 
son, chairman, War Production Board; Dr. Vannevar 
Bush, director, Office of Scientific Research and De- 
velopment; Dr. James B. Conant, chairman, National 
Defense Research Committee. 


WHEREAS, the Army and Navy College Training Pro- 
grams as so far announced provide for the training of 
technical personnel for use almost solely, if not entirely, 
within the Armed Forces, and 

WHEREAS, other war agencies, whose effective function- 
ing is essential to the support of the Armed Forces in 
expediting the prosecution of the war, also need techii- 
eally trained personnel in large numbers, and 

WHEREAS, these other war agencies, such as war indus: 
try, war research and war-training staffs, are now col 
fronted with the closing off of the usual avenues of supply 
of technically trained personnel from the same groups 
now being drawn upon through induction and enlistment; 
therefore be it 

Resolved, That the American Physical Society and the 
American Association of Physics Teachers in joint ses 
sion in New York City on January 23, 1943, urge that 
effective steps be taken at the earliest possible date to 
provide an over-all War Training Program to meet all 
the needs of the Army, of the Navy, of war industry, and 
of war research in scientific and technological fields. 

That in such a program adequate provision be made t0 
insure such a flow of personnel trained in the field of 
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hysics into war research, into war industry, and into 
pos staffs as will be necessary to prevent serious im- 
pairment of the eritical war services to be rendered by 


these agencies. 


That copies of these resolutions be sent to the Chairman 
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of the War Manpower Commission, to the Secretary of 


War, to the Secretary of the Navy, to the Chairman of © 


the War Production Board, to the Director of the Office 
of Scientific Research and Development and to the Chair- 
man of the National Defense Research Committee. 


SCIENTIFIC NOTES AND NEWS 


Dr. Karu T. Compton, president of the Massachu- 
setts Institute of Technology, received the doctorate 


| of laws from Tufts College at the first mid-winter 


graduation ceremonies held on January 26. 


Rutcers University at the recent graduation cere- 


- monies conferred an honorary degree on Dr. Selman 


A. Waksman, professor of soil microbiology at the 
Agricultural Experiment Station of the university. 


Dr. Raymunp L. Zwemer, of the Columbia Univer- 
sity Medical School, has been elected an honorary 
member of the Sociedad de Medicina de Montevideo, 
Uruguay, and a corresponding member of the Sociedad 
Argentina de Biologia of the Asociacién Médica 
Argentina. 


Tue James Turner Morehead Medal, awarded an- 
nually by the International Acetylene Association for 
“outstanding work in the acetylene industry,” was 
presented at a dinner given on January 25, at the 
Union Club, New York City, to Harry E. Newell, 
assistant chief engineer of the National Board of Fire 
Underwriters. 


Dr. L. Cas. Rarrorp, professor of organic chem- 
istry at the State University of Iowa, was honored at 
a testimonial dinner recently given by Alpha Chi 
Sigma. At the close of the program he was presented 
with a watch by his former students and members of 
the local chapter. 


A DINNER in honor of Richard 8. Kirby, associate 
professor of engineering drawing and for the past 
twenty-eight years a member of the faculty of Yale 
University, was given recently at a meeting of engi- 
neers in the Faculty Club. Dr. Kirby was presented 
with a book of letters and messages from faculty mem- 
bers and friends outside the university by Hardy 
Cross, professor of civil engineering. A message to 
Professor Kirby from President Charles Seymour 
reads: “Over the years you have earned the gratitude, 
respect and affection of Yale. We remember your 
devotion as a teacher, the genius with which you have 
introduced the vital human element into the funda- 
mentals of engineering, your contribution to human 
safety by the study of traffic under new conditions, 
your influence in maintaining the interest of alumni 
in Yale engineering.” 


THE Stephen Hales Prize of the American Society 
of Plant Physiologists, awarded every other year for 


distinguished contributions to plant physiology, is 
given this year to Dr. C. B. van Niel, of Stanford 
University, in recognition of fundamental and distin- 
guished contributions to the science of plant physiol- 
ogy. The citation reads in part, “an inspiring 
teacher, whose detailed knowledge and critical advice 
have been widely and fruitfully sought; whose keen 
intuitions and patient experiments, governed always 
by the most rigid and exacting experimental stand- 
ards, have led him to generalizations of great impor- 
tance for the comprehension of the synthetic processes 
of higher and lower plants.” 


JoHN W. Bucs, assistant professor in the depart- 
ment of mining engineering of the Pennsylvania 
State College, has been named chief of the Coal Eeo- 
nomies Division of the U. S. Bureau of Mines. 


Dr. G. W. Woou.ey, a member of the research staff, 
has been elected vice-president of the Roscoe B. Jack- 
son Memorial Laboratory at Bar Harbor, Maine. Dr. 
C. C. Little, president of the corporation, following a 
meeting of the board of directors, announced that an 
executive committee consisting of the vice-president 
and business manager, with Dr. G. D. Snell, of the 
laboratory staff, as chairman, had been formed to 
assist in the administration of the laboratory. Dr. 
Cornelius P. Rhoads, director of the Memorial Hos- 
pital in New York, was elected a member of the board 
of directors. At the same meeting the directors passed 
a vote of appreciation of the past and present services 
of Dr. A. M. Cloudman, pathologist and senior mem- 
ber of the laboratory staff. 


JOSEPH HuMMEL, associate professor of industrial 
engineering at the Pennsylvania State College, has 
been appointed national vice-president of the tech- 
nical division of the Society for the Advancement of 
Management. He will have the responsibility of co- 
ordinating all research and educational projects for 
time and motion study, job evaluation and wage rate 
structure, wage incentive plans, budgets, standardiza- 
tion and office management. 


Dr. August Leroy Srranp, for the past five years 
president of Montana State College, previously pro- 
fessor of entomology and head of the department, 
has been appointed president of Oregon State College, 
succeeding Dr. Frank L. Ballard. Dean F. A. Gil- 
fillan, professor of pharmacy, has been serving as act- 
ing president. 
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Dr. JosepH §. Inuick, professor of forest manage- 
ment and head of the department of forestry of the 
New York State College of Forestry at Syracuse 
University, formerly Pennsylvania State Forester, 
has been appointed acting dean of the college in suc- 
cession to Dean Samuel N. Spring, who is on leave 
of absence on account of ill health. 


Popular Astronomy states that Professor A. E. 
Douglass, formerly director of the Steward Observa- 
tory of the University of Arizona, has been recalled 
from retirement. This was necessitated by the ab- 
sence of Dr. Edwin F. Carpenter, who is now on the 
staff of the Officers School at Ithaca, N. Y. Dr. Paul 
Jose and J. F. Foster are the other members of the 
staff of the observatory for this year. 


Harotp P. Westman, formerly secretary of the 
Institute of Radio Engineers, has joined the staff of 
the American Standards Association to spend full 
time on a study of War Standards for Radio. 


Proressor RicHarD Foster Fuint, of the depart- 
ment of geology of Yale University, has been granted 
leave of absence. He has been commissioned a major 
in the Army Air Corps. 

Proressor THoMAS W. HARRELL, on leave from the 
department of psychology of the University of Ili- 
nois, on duty at the headquarters of the Army Air 
Forces, has been promoted to the rank of major. 
His assignment is in the Personnel Research Section, 
Office of the Director of Personnel. He has been in 
the War Department since May, 1940, where he has 
been working in a civilian capacity as senior personnel 
technician in the office of the Adjutant General. 


Ir is reported in Chemical and Engineering News 
that Charles Allen Thomas and Ozborne Bezanson 
have been elected to the board of directors of the 
Monsanto Chemical Company. Dr. Thomas is direc- 
tor of the Central Research Department of the com- 
pany, and Mr. Bezanson is vice-president and general 
manager of the Texas Division. 


Dr. Ernest W. RED, research chemist, director of 
the Commodities Bureau of the War Production 
Board, has been appointed director general for the 
Industry Division. 

Dr. E. C. Wiiuiams, chemical director and vice- 
president of the General Aniline and Film Corpora- 
tion, has been placed in charge of its new research 
laboratory at Easton, Pa. The laboratory has a staff 
of fifty chemists, physicists and chemical engineers, 
later to be increased in number. 


Proressor D. B. JoHNSTONE-WALLACE, of Cornell 
University, formerly of the University of Leeds, has a 
year’s leave of absence to enable him to accept an 
invitation of the British Ministry of Agriculture to 
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become head of the agricultural department of 4, 
National Institute for Research in Agricultura] En. 
gineering, which has been moved from the University 
of Oxford to York. His work will deal with th 
development of mechanical processes to increase foo 
production, including grass silage for livestock, e. 
hydration of grasses and legumes, plowing up of 
grassland for other crops and establishment of ney 
pastures. 


Dr. Water H. Hones, instructor in botany at the 
Massachusetts State College, has leave of absence ty 
accompany an expedition to Peru under the direction 
of the Board of Economie Warfare. He will aid in 
the search for new sources of quinine. 


Proressor Henry A. Boorse, of the department 
of physics of Barnard College, Columbia University, 
has leave of absence for the spring semester to engage 
in government work. His lectures will be given by 
Professor Robert B. Morrissey, of the Manhattanville 
College of the Sacred Heart. 


Dr. GrorGcE SPERTI, director of the Institutum Divi 
Thomae, has completed arrangements for an expedi- 
tion early in February into the Florida Everglades 
in search of rare plants, which it is believed will yield 
a supply of vital drugs cut off by the war. 


Dr. C. D. JEFFRIES, associate professor of soil tech-. 
nology at the Pennsylvania State College, has, at the 
invitation of Dr. Carlos Chardon, director of the 
Institute of Tropical Medicine at the University of 
Puerto Rico, become visiting soil technologist at the 
institute for a period of two months. The work con- 
sists of outlining projects relative to the study of 
tropical soils with particular reference to the relation- 
ships of rocks and minerals to soil-forming processes. 
Headquarters will be at the agricultural branch at 
Mayaguez. The institute is a new ageney organized 
for the purpose of promoting a better understanding 
from the standpoint of scientific agriculture among 
the colleges and universities of North and South 
America. 


THE fifth annual expedition of the National Geo- 
graphic Society—Smithsonian Institution archeological 
expedition left Washington on January 15 for south- 
ern Mexico to study pre-Columbian civilizations. 
Matthew W. Stirling, chief of the Bureau of Amer'- 
can Ethnology, is leader of the expedition. ther 
members are Dr. Waldo Wedel, of the division of 
archeology, U. §S. National Museum; Walter 4. 
Weber, artist and ornithologist of the museum, and 
Richard H. Stewart, staff photographer of the Na- 
tional Geographic Society. 


Americo ALBALA, consulting engineer of the Mir- 
istry of Economies and Commerce, Chile, general 
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retary of the Pan American Institute of Mining 
Engineering and Geology, has been commissioned by 
the Chilean Government to study fuel technology at 
the Pennsylvania State College. He plans to spend 
ten months in studying methods of reducing coal to 
liquid fuel and metallurgical coke. 


By unanimous vote of the council of the American 
Association of Pathologists and Bacteriologists, the 
annual meeting planned for April 1 and 2, at the 
University of Chicago, has been cancelled. According 
to a statement issued by Dr. Howard T. Karsner, 
secretary, this action was determined by the great 
pressure of work due to depleted staffs, the presence 
of many members in the military service, limitations 
on transportation, doubt concerning hotel accommo- 
dations and the probability that any program that 
might have been arranged would not be comprehen- 
sive. The authorities of the University of Chicago 
were willing to proceed with arrangements, but the 
council deemed cancellation patriotic and wise. The 
council will meet early in April to transact necessary 
business. Nominations for membership, together with 
supporting data and not less than two letters of 
recommendation, should be in the office of the secre- 
tary not later than April 1. 


Aw Associated Press dispatch dated January 27 re- 
ports that a joint resolution requesting President 
Roosevelt to issue a proclamation designating Feb- 
ruary 11 as Thomas Alva Edison Day has been intro- 
duced in the House by Representative Frank L. 
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Sundstrom of New Jersey. Mr. Sundstrom stated 
that the celebration of Mr. Edison’s birthday this year 
was being directed toward helping to increase war 
production. 


Ir is reported in the Journal of the American 
Medical Association that essays for the Lucien Howe 
Prize of the Medical Society of the State of New 
York must be received by the chairman of the com- 
mittee on prize essays, Dr. Charles G. Heyd, 292 
Madison Avenue, New York, not later than March 1. 
One hyndred dollars will be presented for the best 
original contribution on some branch of surgery, 
preferably ophthalmology, during the annual meeting 
of the medical society in Buffalo in May. 


By the will of Mrs. Anna Burr, the bulk of her 
estate of the value of $2,000,000 is bequeathed to the 
Lankenau Hospital of Philadelphia in memory of her 
husband, the late Edward H. Burr, one of the chief 
owners of the old Link-Belt Company. The fund will 
be used for cancer research. 


The Biological Bulletin is publishing, as a sepa- 
rately bound supplement to its February issue, a serial 
list of all the holdings of the Marine Biological Labo- 
ratory Library. It covers approximately eighty 
pages, and lists with cross references the 2,259 titles 
of journals in the library. Titles are listed alphabeti- 
cally to conform to the arrangement of the stacks in 
the library, and hence should serve as a guide book to 
the library itself as well as an aid in securing micro- 
film copies of articles. 


DISCUSSION 


THE HARDY-WEINBERG LAW 

One of the basic relations in the genetics of popu- 
lations is expressed by the statement that in a very 
large random-mating population in which two alleles 
A and A’ oceur in the frequencies p and q (=1-p) 
the three types AA, AA’ and A’A’ are expected to 
remain in equilibrium from generation to generation 
at frequencies of p*, 2pq and q?, in the absence of 
mutation or selection. This theorem, of which a spe- 
cial case was discovered by Pearson (1904), is known 
in its general formulation as Hardy’s law, or Hardy’s 
formula (e.g., Sinnott and Dunn, 1939, Sturtevant 
and Beadle, 1939, and Dobzhansky, 1941). It is the 
purpose of this note to point out that the important 
population formula was independently and simulta- 
neously recognized by the Stuttgart physician, Wil- 
helm Weinberg (1862-1937). On January 13, 1908, 
Weinberg gave a lecture before the “Verein fiir vater- 
lindische Naturkunde in Wiirttemberg” under the title 
“Uber den Nachweis der Vererbung beim Menschen.” 


In the course of a keen exposition of both the diffi- 
culties to be met by students of human heredity and 
of statistical approaches which should help to over-. 
come these difficulties, he derived the equilibrium law. 
The full lecture was printed in the Jahreshefte of the 
Verein, Volume 64: 368-382 (1908), and appeared 
sometime before the fall of 1908 as judged by the 
stamped entry on the title page of the volume which 
I have consulted: “Academy of Natural Sciences of 
Philadelphia, Sept. 28, 1908.” Hardy’s note in Sct- 
ENCE is signed April 5, 1908, and is published in the 
July 10, 1908, number. ) 

The following is a translation of the relevant section 
of Weinberg’s communication making corrections for 
three minor typographical errors: 


Quite different is the situation when one considers 
Mendelian inheritance under the influence of panmixis. 
I start from the general premise that there are originally 
present m each of pure male and female representatives 
of type A and correspondingly n of each pure repre- 
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sentatives of type B. If these cross at random one ob- 
tains, by applying the symbolism of the binomial] theorem, 
the following composition of the filial generation: 
(mAA+nBB)*?_ 2mn 

(m+n)? ~ (m+n)? ay 


(m+n)? 


n? 
+ 


or if m+n=1 
mAA+2mnABin? BB. 


If now the male and female members of the first genera- 
tion are crossed at random among themselves one obtains 
the following frequencies of the various cross combina- 
tions: 

(AAx AA) =m‘ AA 

4m? mn (AA xX AB) =2 AA +2 AB 

2m2n? (4.4 x BB) =2 AB 

4 (mn)? (AB x AB) = m'n? AA +2 AB + BB 

4m nn? (ABx BB) =2mn*? AB+2mn* BB 

n’n? (BB x BB) =n‘ BB 
or the relative frequencies 

AA : m? (m+n)? 
AB : 2m (m+n)*n 
BB : (m+n)*n? 
pe the composition of the second filial generation is again 
AA+2mnAB+n? BB. 

Thus we obtain under the influence of panmixis in each 
generation the same proportion of pure and hybrid 
types. ... 

While Weinberg’s paper, like Mendel’s, appeared in 
an obscure journal, its failure to be recognized ean 
not be ascribed to this fact alone. His later eontri- 
butions dealing with extensions of the statistical treat- 
ment of the genetics of populations are found in the 
“regular” journals. These papers have received some 
attention (e.g., Sewall Wright, 1930) and in them 
Weinberg refers to his 1908 pioneer work. However, 
both Weinberg and Hardy were ahead of contem- 
porary thought and similar problems were not gen- 
erally considered for at least eight years. At that 
time perhaps Hardy’s name and the prominent place 
of his publication both helped to leave Weinberg’s 
contribution neglected. 

Hardy as a mathematician did not follow up his 
discovery by any further consideration of its genetic 
implications. Weinberg in 1909 reformulated his 
theorem in terms valid for multiple alleles—at a time 
when no case of multiple alleles had been discovered 
in man nor in plants and even Cuénot’s demonstra- 
tion of multiple alleles in the mouse had remained 

unnoticed. He also for the first time investigated 
polyhybrid populations and recognized their essen- 
tially different method of attaining equilibrium. Con- 
sidering these facts it seems a matter of justice to 
attach the names of both the discoverers to the popu- 
lation formula. 
Curt STERN 
DEPARTMENT OF ZOOLOGY, 
UNIVERSITY OF ROCHESTER 
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THE SHOT-PUT AND THE EARTH’S 
ROTATION 


In Scrence for August 28, 1942, Joseph O. Thomp. 
son cites with skepticism a recently published state. 
ment? to the effect that the earth’s rotation enables ay 
athlete to put the 16-pound shot farther toward the 
east than toward the west. As a matter of fact there 
was nothing new about the statement. Artillerists jp 
all the world’s armies have been aware of the very 
definite effect of terrestrial rotation upon the ranges 
of projectiles for generations and have corrected the 
aim of long-range guns accordingly as a matter of 
regular routine. 

The effects upon the ranges of athletic projectiles 
are not large but they are definitely larger than the 
precision of measurement which is implied when a 
hammer throw is recorded in the record book as, for 
example, 176 ft. 11% in. or a shot-put as 52 ft. 6 3/16 
in. These effects have nothing to do with the drag 
of the air and are in addition to any consequences 
deriving from the fact that gravity itself depends 
partly upon the centrifugal forces of our rotational 
motion. They are due rather to the fact that the 
gravitational pull upon the projectile is applied in a 
constantly changing direction as the earth turns, and 
to the further fact that the landing surface does not 
await the arrival of the projectile in the same relative 
position as it occupied when the firing oceurred, but 
instead drops away from the projectile to the east- 
ward or rises to meet it from the west, thus either 
extending or curtailing the measured range. Non- 
mathematical explanations are, of course, incomplete. 

A few years ago the writer of this note published 
an article? upon this and other inaccuracies in the 
metrology of sport, inaccuracies which have, beyond 
the slightest doubt, imposed definite and calculable 
handicaps upon some competitors, while favoring 
others. Reprints of this article were sent to all the 
several hundred committeemen of the Amateur Ath- 
letic Union of the United States in the faint hope 
that improvements in the handling of the data of 
field sports might result. One committeeman acknow!- 
edged receipt of the reprint but there has been nothing 
to indicate that any of them read it. 

DEPARTMENT OF PHYSICS, 

STANFORD UNIVERSITY 


THE WATER HYACINTH IN CALIFORNIA 
Tue water hyacinth, Eichornia crassipes (Mart.) 
Solms, which became a serious hindrance to naviga- 
tion in the streams of Florida, has been known from 
a few isolated localities in California for a good many 
years. In 1922 Jepson reported it as occurring 4 
1 Collier’s, July 4, 1942, page 6. 
2 Scientific American, April, 1937. 
it A L, Jepson, A Flora of California, 1: pt. 6, 247, 
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“Warm Creek reservoir, San Bernardino, beginning 
to extend down stream, Parish 11,648; sloughs and 
onds east of Fresno in the foothills ace. Eugene 
Heath; Clarksburg, Yolo Co., Eleanor W. Smith.” 
The following year Abrams? reported it from the 
same localities and no others. In 1935 the plant ap- 
parently was still confined to the San Bernardino 


station in the southern California area, for Munz? 


cited it from that loeality only. 

In 1936 the writer observed the plant in the sloughs 
east of Fresno, and at that time a good many plants 
were floating down stream. The more sluggish pools 
and back water areas were almost completely covered 
by the water hyacinth. However, an examination of 
the San Joaquin River just a few miles away, into 
which the sloughs eventually drain when their flow 
is not entirely diverted for irrigation, revealed no 
plants in that part of the river. Nor was it found at 
any of several points observed between Fresno and 
San Franciseo Bay, into which the San Joaquin River 
flows. The absence of the water hyacinth from the 
main stream may have been due to the small amount 
of water escaping diversion into irrigation ditches be- 
tween the location of the infestation and the San 
Joaquin River. 

Late this summer (September, 1942) water hya- 
cinth was observed in considerable quantities in the 
western-most channel of the San Joaquin River a few 
miles west of Stockton, where California State High- 
way No. 4 crosses the channel called Old River. This 
is in the delta region of the San Joaquin and over 
one hundred miles, as the stream flows, down stream 
from the Fresno region. Here at Old River floating 
plants forming rafts ten to fifteen feet wide and sev- 
eral times as long were lodged in eddies and in 
stretches of back water along both banks of the 
channel. Far greater numbers of the plant must have 
been swept down stream into San Francisco Bay, for 
the influence of the tides is operative in this part of 
Old River and the current flows at a rate of three or 
four miles per hour when the tide ebbs. This must 
mean that a tremendous increase in the growth of the 
water hyacinth has oeceurred within a comparatively 
short time, for none of this plant was observed in the 
Old River Channel on several occasions when fishing 
or collecting specimens along the banks during the 
past five or six years. 

It is possible that the appearance of FEichornia 
crassipes in the delta region of the San Joaquin River 
is of no great importance, for it may be that the heavy 
flow of water during the winter and spring freshets 
will dislodge enough of the plants to keep them below 


*L. R. Abrams, An Illustrated Flora of the Pacific 
States, 1: 349, 1923. 


*P. A. Munz, Manual of Southern California Botany, 
78, 1935, 
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the level of reproduction at which they might become 
a serious nuisance to navigation. But knowing the 
history of the water hyacinth in Florida and the way 
in which various introduced pests have acted in Cali- 
fornia in the past, the writer believes that this poten- 
tially bothersome water plant should be watched care- 
fully. There is no proof that it might not, under the 
conditions of comparatively mild winters, increase 
until the sloughs and more sluggish channels become 
seriously fouled. Such fouling would constitute a 
serious detriment to water-borne transportation in 
the delta region and should be prevented if possible. 
The cost of exterminating the plant in the San 
Joaquin drainage system at the present time would be 
slight as compared with that of eradicating it if it 
once becomes a serious menace to navigation by small 
boats and barges. 
Ira L. WiaGins 
STANFORD UNIVERSITY é 


SCIENCE, WAR AND FOOTBALL 


THe annual meetings of the American Association 
for the Advancement of Science have been called off 
by order of the Office of Defense Transportation. 
Other scientific meetings, namely, the Federated Bio- 
logical Societies, the Western Society of Naturalists 
and the American Physiological Society, are being 
cancelled all over the country. The scientists are 
willing to do this if their absence off the roads is 
necessary to save transportation so vital for war 
needs. 

And yet I read with astonishment that the annual 
Rose Bowl and the Sugar Bowl football games were 
being held just the same in Pasadena and in New 
Orleans. The Rose Bowl alone has an attendance of 
over 90,000 as compared with that of the American 
Association, which usually is around three to four 
thousand. The Rose Bowl game was with Georgia, 
which means undoubtedly that many of that state at- . 
tended, besides the local spectators and those from 
other parts of the nation. In other words, they 
utilized the transportation facilities which the scien- 
tists gave up so that the army could use the roads, so 
that the vital rubber supply would be saved, so that 
the war effort could be materially helped. 

It would be interesting to know (1) whether the 
ODT requested these football people to cancel their 
game; (2) if these requests were made, whether the 
controlling interests refused the request; (3) if the 
request was not made, why not? : 

Have the controlling interests come to feel that foot- 
ball games are more vital to the country’s defense than 
scientifie meetings, where exchange of ideas occurs? 
These facts are indeed a sorry commentary on the 
relative importance of the two types of meetings. 

S. C. Brooxs 
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SPECIAL CORRESPONDENCE 


REORGANIZATION OF CONSERVATION 
WORK IN MARYLAND 


Pursuant to an act of the Maryland Legislature, 
Governor Herbert R. O’Conor appointed the members 
of a new five-man Department of Research and Edu- 
cation on June 1, 1941. Those designated, to serve 
without compensation, were Dr. Lloyd M. Bertholf, 
dean and head of the department of biology, Western 
Maryland College; Dr. Julian D. Corrington, head 
of the department of biology, Washington College; 
Dr. Ernest N. Cory, head of the department of ento- 
mology, University of Maryland, and State Entomolo- 
gist; John T. Handy, Crisfield, prominent seafood 
dealer and leader in this industry; and Dr. B. H. 
Willier, head of the department of biology, the Johns 
Hopkins University. At their organization meeting, 
Dr. Bertholf was elected chairman, Dr. Corrington 
secretary, and Dr. R. V. Truitt, professor of zoology 
at the University of Maryland, was appointed director 
of research and*education. 

There had been for some time an association of 
conservation agencies organized as the Board of 
Natural Resources and charged with the coordination 
of all official work of this nature. The new commis- 
sioners began their duties by appointing a director 
of research and education, as specified in the act, this 
appointee automatically becoming a member of the 
board, along with the director of the Department of 
Tidewater Fisheries, the State Game Warden, the 
director of the Department of Geology, Mines and 
Water Resources, the State Forester and six mem- 
bers-at-large. 

Powers given to the new department were exceed- 
ingly broad, and it is proposed that they administer 
a comprehensive budget affecting all conservation 
agencies within the state. The department has super- 
vision over all programs of research and education 
touching on the natural resources of Maryland, while 
their director, who sits with the five members at all 
meetings, has charge of executing their various recom- 
mendations. Dr. Truitt, chosen for this important 
post, has been for many years director of the Chesa- 
peake Biological Laboratory at Solomons Island, a 
modern and well-equipped marine biological labora- 
tory that has been productive of fruitful research on 
varied problems. affecting Chesapeake Bay.* 

The affairs of the Maryland Weather Service, a 
federal and state cooperative agency, are administered 
by the department. According to the enacting legis- 
lation the department is to select an assistant in charge 


1 ScIENcE, 85: 2213, May 28, 1937. 


of education, who is to prepare suitable material jp 
curriculum form for use by the schools and colleges 
of the state, to present to the public by means of 
radio, lectures, motion pictures and articles the facts 
concerning conservation, news of what is happening 
to the natural resources of the state, what wastefy| 
practices are being pursued, with suggested remedies 
therefor, and to cooperate with existing work carried 
on by the U. S. Fish and Wildlife Service and other 
Federal agencies, and with the institutions of higher 
learning of Maryland. 

Maryland has unusual problems in the field of con- 
servation. Bisected by the broad waters of the upper 
Chesapeake Bay, the largest estuary within the United 
States, this commonwealth has coastal plain, piedmont 
and mountainous districts that reach far to the west 
in the precincts of West Virginia. Seafood is an 
industry of great but declining importance, and one 
of Maryland’s most urgent problems is that of re- 
habilitating her former enormous production of 
oysters, crabs, shad and other marine forms. Inland 
sections of the state have their difficulties to solve in 
relation to freshwater fisheries, upland game, forests 
and mineral wealth; while the different regions must 
cope with problems of geology, water utilization, ex- 
haustion of non-renewable resources, industrial pollu- 
tion, erosion, reforestation, pest control, animal re- 
habilitation and similar factors of economic well-being. 

At the Chesapeake Biological Laboratory, coopera- 
tive work of biologists, chemists, hydrographers and 
others has established many hitherto unknown factors 
in bay life, affecting both commercial and purely 
academic studies on many species and environments. 
“Deserts” occur here and there on the bay floor, areas 
of low oxygen content with consequent reduced abun- 
dance in the biota; oysters will thrive in the eompara- 
tively fresh waters of the upper bay, but will not 
spawn there regularly; shedding crabs (“peelers”) 
left on floats to complete molting, and not properly 
eared for by the watermen, die by the thousands and 
cause huge and needless wastage; starfish do not occur 
within the bay, which is too low in salinity for these 
wholly marine forms, but great havoe is done the 
oyster beds by boring sponges which, thus far, have 
not been affected by efforts for their eradication; 
Maryland crabs migrate to Virginia waters to spaw?, 
and hence legislation established in the upper state 
will have little effect on crab rehabilitation unless cor- 
responding and cooperative enactments and enforce- 
ment can be instituted by the lower state; populations 
and migrations of many species of fish give up theif 
secrets to comprehensive tagging studies; new appara- 


i 
140 
& 
4 
| 
Be 
is 
SR 
| 
> 


10 


— 


of 


aa & 


Fepruary 5, 1943 


tus is devised to solve more readily both old and new 
problems. 

The new department should be an effective tool in 
the direction and supervision of the combined agencies 
of the state for conserving her natural resources and 
for the arousing and edueating of the public to the 
necessity of enlightened and cooperative action. Re- 
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sults from this reorganization should put Maryland in 
an advaneed group of states looking to full preserva- 
tion and wise use of the heritage that makes nations 
and peoples great, a heritage of the type we are now 
fighting to defend and to keep intact for future gen- 
erations. 

JuLIAN D. CorrINGTON 


SCIENTIFIC BOOKS 


PHOTOGRAPHY 
Photography—Its Principles and Practice. By C. B. 
NesieTTe, F.R.P.S. 4th edition. New York: D. 
Van Nostrand Company. $7.50. 


THE number of printings and editions of this work 
since it was first published in 1927 is ample testimony 
of its wide acceptance. It is a book which appeals to 
advanced amateurs, some professionals and particu- 
larly to those who use photography in connection with 
scientifie work. The book is primarily practical with 
emphasis on processes, but also discusses underlying 
theoretical considerations so that the reader is given 
both a broad understanding and practical working 
directions in the many phases of photography. 

The new fourth edition is 50 per cent. larger than 
the previous edition, the expansion being devoted 
largely to recent developments. Several new chapters 
are devoted to color photography; a large section on 
the theory of the photographie process is made up 
mostly of new material, and a chapter on tone repro- 
duction embodies the latest published work on the 
subject. Almost the entire book has been rearranged 
and much of it rewritten. A distinctly better grade 
of paper has been used than in former editions; con- 
sequently, the illustrations are much improved, as is 
the entire appearance of the book. One very valuable 
feature is the thoroughness with which significant 
literature and patent references are given. 

The author of a book on photography who attempts 
to cover both the scientifie and the practical aspects 
of the subject faces a most difficult task. In the first 
place, his basie material is widely scattered and usually 
not well organized. This is particularly true in the 
present state of color photography. A great deal has 
been written within the past five years on the subject, 
very little of which ean be used in a book of this sort. 
While the section on eolor photography was actually 


_ Written by the author’s associate, Howard C. Colton, 


the same clarity that is evident in the rest of the book 
has been maintained. Particularly in the new sections 
of the book, the only source material in many cases 
has been the patent literature, and a great deal of 


credit must be given the authors for their clear con- 
densation. 


The varied training of potential readers of a book 
such as this present a second formidable problem to 
the author. Many advanced amateurs have quite a 
substantial background in science; for example, some 
are organic chemists, some are physicists, and others 
are engineers. Still other amateurs have no scientific 
background and are interested only in pictorial re- 
sults, and it is hard to write a book which will satisfy 
the requirements of such varied readers. Yet, in so 
far as this is possible, this book will do so. The 
pictorially minded amateur will find many sections 
of the book entirely understandable, dealing as they 
do with specific directions for carrying out one process 
or another. At the same time, the scientifically trained 
photographer will find the theoretical aspects of pho- 
tography quite thoroughly covered; in fact, the or- 
ganic chemist should revel in the chapter on color 
sensitizing dyes. Actually, this chapter goes into the 
subject almost too deeply, considering the broad 
nature of the book as a whole. The same may be 
said of other but shorter sections of the book. The 
chapter on photochemistry, while it has its place in a 
book of this sort, is presented in a much too condensed 
form to do justice to the subject. It would be much 
better to present the material from a more elementary 
view-point rather than to go into the equations of the 
Bohr atom. The last chapter, that on the accuracy 
of color reproduction, will undoubtedly be rather 
difficult for most readers, but this is perhaps justified, 
since many color workers may not even be aware of 
the existence of chromaticity diagrams, and merely by 
pointing out that a great deal of work has recently 
been published on color vision and its relation to color 
photography, the authors have achieved a worthwhile 
result. 

There has been a criticism of previous editions, 
which unfortunately carries over into the present 
edition—that a number of typographical and other 
minor mistakes have been allowed to appear. For 
example, on page 675 the word “brief” is used where 
the word “relief” is meant. Mistakes of this sort, 
while readily recognizable, are apt to detract from 
one’s estimate of the caliber of the work. Formulas 
of organic compounds are not too carefully checked, 
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since there are occasional trivalent carbon atoms and 
quadrivalent nitrogens. 
Henry C. STaAEHLE 


KopAK RESEARCH LABORATORIES, 
EASTMAN KopAK COMPANY 


DRUGS AND CELL CATALYSTS 


The Interaction of Drugs and Cell Catalysts. By 
FREDERICK BERNHEIM. 85 pp. Minneapolis: Bur- 
gess Publishing Company. 1942. $2.25. 

THE author of this limited review has summarized 
the principal literature concerning the in vitro inter- 
action of certain selected drugs and cell catalysts in 
order to attempt a correlation of pharmacological 
action, and the fate of drugs in the body, with enzyme 
action. No claim is made for a complete survey of 
the field. Certain chemical compounds ordinarily 
termed “drugs,” such as the indifferent narcotics, the 
vitamins and the hormones, are purposely excluded 
from consideration. 

_ This review, although somewhat less complete than 
the title might indicate, is perhaps timely and should 
be studied carefully by all writers and teachers who 
are concerned with drug actions. It can be recom- 
mended heartily to those in this class who have yielded 
to the temptation to bridge the enormous gaps in our 
present knowledge concerning the reactions of cells 
to changes in their chemical environment by dogmati- 
cally invoking “enzyme actions.” 

The critical reader can not finish many sections 
of this review without being conditioned, by repeti- 
tion, to the fact that correlations between pharmaco- 
logical and enzyme action apply, for the most part, in 
_ isolated instances only, and under strict and limiting 
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conditions of dosage, physiological state, anima] Spe. 
cies, ete. A few notable exceptions such as cyaniq, 
and physostigmine prove the rule. The evidence, fo, 
example, which relates the pharmacological actions of 
cyanide to its inhibiting effect on cytochrome Oxidase, 
and physostigmine to its inhibitory action on cholip. 
esterase, is definitive and convincing. On the ¢op. 
trary, as the author infers, a generalization such ; 
the one which invokes the cholinesterase mechanism ty 
explain all the diverse pharmacological actions of 
morphine, strychnine, curare and methylene blue js 
premature and unjustified on the basis of the facts 
now available. 

Some reasonably good correlations are possible re. 
garding the in vivo degradation of certain drugs as 
a result of enzymic catalysis. The hydrolytic de. 
acetylation of heroin by a specific esterase and the 
oxidation of alcohol by a liver oxidase are good 
examples. 

The author, a pioneer in the field of which he writes, 
takes the only position which appears to be tenable 
at the present time, i.e., he reviews the facts, indicates 
the possible mechanisms which may be involved, sug- 
gests trends and methods of study and carefully 1- 
frains from personal opinions and from broad gen- 
eralizations. He is frank to admit that one of the 
principal purposes of this review is to invite greater 
investigative effort in this field. The review will be 
welcomed by those engaged in this line of endeavor 
and should provide great satisfaction to the casual 
reader whose search is for questions, rather than 


answers. 
M. H. Severs 


UNIVERSITY OF MICHIGAN 


SPECIAL ARTICLES 


THE LETHAL EFFECT OF TRIETHYLENE 
GLYCOL VAPOR ON AIR-BORNE BAC-. 
TERIA AND INFLUENZA VIRUS! 


In an attempt to gain further insight into the 
mechanism of the bactericidal and viricidal action 
exhibited by propylene glycol vapor for air-borne 
disease agents” * a number of glycols and related com- 
pounds were tested with the same techniques employed 
in the studies on propylene glycol. Among the eom- 
pounds investigated were other members of the ali- 
phatie glycol series such as ethylene glycol, diethylene 

1 This investigation was aided in part through the Com- 
mission on Cross Infections in Hospitals, Board for the 
Investigation and Control of Influenza and Other Epi- 
demic Diseases in the Army, Preventive Medicine Divi- 


sion, Office of the Surgeon General, U. 8S. Army. 

20. H. Robertson, E. Bigg, T. T. Puck and B. F. Miller, 
Jour. Exp. Med., 75: 593, 1942. - 

3 O. H. Robertson, C. G. Loosli, T. T. Puck, E. Bigg and 
B. F. Miller, Scrence, 94: 612, 1941. 


glycol, triethylene glycol, trimethylene glycol, dipro- 
pylene glycol, various butylene glycols, a number of 
aliphatic and aromatic ethers, alcohols, ketones and 
amines and compounds containing various combina- 
tions of these active chemical radicals.* Some of 
these substances were found to be fully as effective 
as propylene glycol and several of them considerably 
more lethal for air-suspended bacteria. Howevel, 
with two notable exceptions most of these latter com- 
pounds were unsuitable for practical use because it 
the concentrations required they were toxic or po 
sessed a disagreeable odor. The two substances which 
exhibited a high degree of germicidal potency and 
were odorless were triethylene glycol and dipropylene 
glycol. There is not much data available on the 


4A detailed record of these experiments together with 
theoretical analysis of the mechanism of action of gly 
vapors will be presented elsewhere. 
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toxicity of triethylene glycol and less on dipropy- 
lene glycol, but preliminary tests by several investi- 
gators © * have shown ‘that triethylene glycol is 
among the least toxie of the glycols, comparing fav- 
orably in this respect with propylene glycol. Since 
triethylene glyeol* vapor produced bacterial killing in 
even more minute concentration than dipropylene 
glycol, this compound has received especial study. 
The experimental tests were carried out both in the 
small glass chambers previously described? and in an 
experimental room of 800 cubic feet capacity. Since 
the amounts of triethylene glycol found to be effective 
were so small, greater experimental accuracy was ob- 
tained in the experimental room where most of the 
tests were conducted. A satisfactory apparatus for 
the vaporization of this glycol into the room consisted 
of a small aluminum cup 2-3 ce capacity seated on 
and heated by a radio resistor carrying 15-20 volts. 
0.1 ce to 0.2 ce of triethylene glycol evaporated com- 
pletely in 3-5 minutes. The experimental procedure 
was as follows: microorganisms separated from their 
culture fluid and resuspended in fresh unsterile saliva 
were atomized into the center of the room in numbers 
sufficient to yield hundreds to thousands of colonies 
on blood agar plates exposed on the floor of the room 
for a period of ten minutes. The. first plate was 
opened immediately after the bacterial spray and 


TABLE 1 


EFFecT OF TRIETHYLENE GLYCOL VAPOR ON AIR-BORNE 
PNEUMOCOCCI AND HEMOLYTIC STREPTOCOCCI 


Time intervals Number of colonies on settling plates 


after introduc- 


tion of bacterial = §trepto- Pneumo- Pneumo- 
coccus 
suspension coccus coccus coutrel 
Immediately after 297 860 953 
10 minutes 237 628 871 
30 minutes 134 460 500 
40-45 minutes Triethylene glycol vapor intro- No vapor 
duced in concentration of 
1: 100,000,000 1: 200,000,000 
45 minutes 2 15 527 
(immediately 
after vapor) 
55 minutes 1 0 457 
75 minutes 0 0 329 


three others at ten-minute intervals. Then as soon as 
the last control plate was closed triethylene glycol was 
introduced from the vaporizing apparatus placed be- 
forehand in the center of the room, over a fan throw- 
ing a gentle breeze in a vertical direction which caused 
effective mixing of the air in all parts of the room. 
Immediately following the termination of vaporiza- 


and V. L. Vrla, Jour. Am. Pharm. Asn., 
29: 5, 
°A. R. Latven and H. Molitor, Jour. Pharm. and Exp. 
Therap., 65: 89, 1939. 
Pa H. F, Smyth, J. Seaton and L. Fischer, Jour. Indust. 
¥9 23: 259, 1941. 
F ® The triethylene glycol used in this study was kindly 
urnished by the Carbide and Carbon Company. 
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tion the first test plate was uncovered. The others 
followed at 10-minute intervals. ; 
A protocol of two experiments, one with pneumo- 

coccus Type I and one with Beta hemolytic strepto- : 
coceus group A is shown in Table 1. Concentrations 

of 1 gram of triethylene glycol in 100 million ee of 

air and 200 million ce of air respectively (0.2 and 0.1 

ce of the glycol in 800 cubic feet of air), caused al- 

most immediate disappearance of the streptococci and 

pneumocoeci from the air and within 10 minutes the 

plates were essentially sterile. As a further means of 

testing the sterility of the air a 2 to 3 eubie foot sample 

of the room air was drawn through the Moulton air 
sampler® ten minutes after the introduction of the 

vapor. Such samples of air were found to be sterile 

in both instances. Dilutions of triethylene glycol as 

high as 1 to 600 million were found to exert a definite 

killing effect on pneumococci and a group C strepto- 

eoceus. A number of controls conducted both before 

and after the tests showed that pneumococci and 

streptococci dispersed into the air of the experimental 
room in fine droplet form gradually diminished in 
numbers over a period of 6 to 7 hours. By the end 
of 1-2 hours approximately 40 per cent. of the orig- 
inal number were still recoverable. 

Tests with the mouse-adapted influenza virus A 

were conducted in the same manner as those with 
bacteria except for the fact that Swiss mice were 


TABLE 2 


EFFECT OF TRIETHYLENE GLYCOL VAPOR ON AIR-BORNE 
INFLUENZA VIRUS 


Mice exposed to 


virus-containing Control on 


Time 


intervals duration of 
air (2.5 ce of 
after 164 vires @ee- Result viability of 
introduction i air- 
of virus ony suspended 
10 minutes 20 mice All 40 died— 20 mice 
24 minutes 20 mice* Influenzal 20 mice* 
pneumonia All 40 died 
30-35 minutes Triethylene glycol vapor in- No vapor 
troduced in concentration of 
1: 200,000,000 
45 minutes 40 micet All survived— 40 micet 
(10 minutes No pulmo- 37 died, 
after vapor) nary lesions 
a 
Extensive 
esions 


* Room air drawn for six minutes through desiccating jar 
containing mice. Jar then sealed. Mice removed from jar 
after twenty minutes. 

7 Twenty of these exposed in desiccating jar as above. 


employed. The technique for producing experimental 
influenza in mice has been described elsewhere.?® * 
During the control period the mice were exposed for 
20 minutes to the infected air of the room beginning 
®S. Moulton, T. T. Puck and H. M. Lemon, Science, 
97: 51, 1943. 


10 C. G. Loosli, O. H. Robertson and T, T. Puck, Jour. 
Inf. Dis. In press. 
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at 10 minute and 24 minute intervals after introdue- 
tion of the virus as shown in Table 2. The first group 
of mice was simply placed in the room and allowed to 
remain there for 20 minutes. At the 24-minute period 
a desiccator jar containing a second group of mice 
was filled with air from the room and then sealed for 
20 minutes. At the end of 30 minutes triethylene 
glycol was introduced. <A period of ten minutes was 
then allowed for thorough mixing of virus and vapor 
following which normal mice were introduced in the 
room. It was found that as small a concentration of 
triethylene glycol as 1 gram in 200 million ee of air 
protected mice completely against an amount of air- 
borne virus which a short time before had caused death 
of all the exposed (control) mice. Control tests on 
-the persistence of influenza virus in the air showed 
that for 40 to 60 minutes after its introduction suffi- 
cient virus remains in the air to kill over 90 per cent. 
of the mice so exposed. 

The above experiments on pathogenic bacteria and 
influenza virus were repeated many times with essen- 
tially identical results. While different pathogens as 
well as certain non-pathogens exhibited slight differ- 
ences in sensitivity to triethylene glycol vapor, marked 
bactericidal action was obtained with dilutions of 1 
gram of glycol in 100 million to 200 million ce of air. 
Tests on the oral toxicity of triethylene glycol for 
monkeys and rats and exposure for prolonged periods 
of time to vapors of this compound are being carried 
out. 

O. H. Ropertson 
THEODORE T. Puck 
Henry F. Lemon 
Ciayton G. 


DEPARTMENT OF MEDICINE, 
UNIVERSITY OF CHICAGO 


PREVENTING THE BACTERIAL OXIDATION 
OF RUBBER! ? 


THE recent article by ZoBell and Grant* notes the 
attack of rubber by bacteria under conditions of high 
moisture. It is suggested that “the life of rubber 
products which come in contact with moisture may be 
prolonged if ways can be found to retard or prevent 
the activity of rubber oxidizing microorganisms.” 

In the compounding of rubber commercially, native 
rubber is mixed with a number of chemicals, each of 
which serves a specific purpose in the properties of 
the finished product. Among these are the accelera- 

1 Contributions from the Department of Botany, Uni- 
versity of Nebraska, N. 8. No. 138, and published with 
the approval of the director of the Connecticut Agricul- 
tural Experiment Station. 

2 Part of the data reported were obtained in the Depart- 
‘ment of Plant Pathology and Botany of the Connecticut 
Agricultural Experiment Station. The remainder were 


obtained at the University of Nebraska. 
3 Claude E. ZoBell and Carroll W. Grant, SCIENCE, 96: 


379, 1942. 
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tors* which lower the temperature and shorten thy 
time for vulcanization and lengthen the life of rubbe, 

Two well-known accelerators are mereaptohenyo. 
thiazole and tetramethylthiuram disulfide. They 


-eompounds® have been tested for their ability to ip. 


hibit germination of fungi, and gross observations 
have been made on their ability to inhibit bacteria] 
growth. Mercaptobenzothiazole, known to the rubber 
industry as Captax, is a moderately good fungicide 
and tetramethylthiuram disulfide, known as Tuads, is 
excellent. The latter compound is now being marketej 
under still another trade name as a seed protectant 
and for the prevention of turf diseases. Both of these 
materials have been tested under the field conditions 
prevailing in Connecticut by the authors for their 
efficacy in controlling plant diseases. Mercaptoben- 
zothiazole, while inferior to tetramethylthiuram disul- 
fide, has given partial plant disease control. 

These materials, when employed in the compound. 
ing of rubber, are intimately mixed with zine oxide, 
which is itself a useful fungicide and seed protectant. 
From a knowledge of the formulae of these accelera- 
tors, it occurred to the authors that zine oxide might 
react with mercaptobenzothiazole and with tetra- 
methylthiuram disulfide and that the reaction products 
might differ in their anti-microbial potency. 

Spore germination tests were set up, using the 
method of Horsfall, et al.6 Glass slides were sprayed 
with aqueous suspensions of mercaptobenzothiazole 
and tetramethylthiuram disulfide, with and without 


TABLE 1 


EFFECT OF ADDING ZINC OXIDE TO MERCAPTOBENZOTHIAZOLE 
ON THEIR ABILITY TO INHIBIT THE GERMINATION 
oF FunGcous SPorES 


Dosage of toxicant Percentage 
(y per sq. em) inhibition 
Mercaptobenzothiazole 
864 100 
432 96 
216 4 
108 1 
Mercaptobenzothiazole + zine oxide 
520 345 + 
260 173 2 
130 86 0 
65 43 0 
Zine-oxide 
864 100 
432 100 
216 98 
108 94 


zine oxide, and with suspensions of zine oxide alone. 
Each type of suspension was sprayed in a dosage 
series. The glass slides were allowed to dry, after 
which drops of a suspension of spores of the fung™s, 
Macrosporium sarcinaeforme, were placed on the 


4 Paul I. Murrill, Chem. and Eng. News, 20: 1361, 1942. 

5 We are indebted to Mr. F. E. Hutchins of R. T. Var 

derbilt Company, 230 Park Ave., New York City, for su? 

plying us with these compounds as well as the specially 

urified grade of zine oxide used in the rubber industry: 

6 James G. Horsfall, J. W. Heuberger, E. G. Sharvelle 
and J. M. Hamilton, Phytopath., 30: 545, 1940. 
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© james G. Horsfall, J. W. Heuberger and EB. 
| Conn. Agr. Bap. Sta. Bul. 451, pp. 649-652, 1941. 
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dried residues of sprayed material. The slides were 
‘ncubated for 18 to 20 hours and then counts were 
made of the percentage inhibition of spore germina- 
tion. 

TABLE 2 
Erect oF ADDING ZINC OXIDE TO TETRAMETHYLTHIURAM 


DISULFIDE ON THEIR ABILITY TO INHIBIT THE 
GERMINATION OF FUNGOUS SPORES 


Dosage of toxicant Percentage 
(y per sq. cm) inhibition 
Tetramethylthiuram disulfide* 
34.3 53 
24.4 54 
17.1 75 
12.3 74 
8.5 23 
6.1 10 
Tetramethy disulfide + 
6.1 49 50 
4.3 34 24 
3.1 25 15 
2.2 17 6 
Zine oxide 
37 100 
98 99 
68 67 
49 32 


*The dosage-inhibition relation shown for tetramethyl- 
thiuram disulfide is characteristic. See Albert E. Dimond, 
M. Stoddard, 


These tests indicate that in compounding with zine 
oxide, mereaptobenzothiazole becomes inactivated as 
a fungicide, whereas tetramethylthiuram disulfide does 


» not. Since the presence of zine oxide is absolutely es- 
} sential to the suecessful compounding of rubber, it is 


evident that when mereaptobenzothiazole is used as an 
accelerator in rubber, it will be rendered wholly in- 
noecuous as an inhibitor of microorganisms, and that 
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the resulting rubber will be susceptible to attack by 
microorganisms under the conditions noted by ZoBell 
and Grant. 

On the other hand, it is evident that tetramethyl- 
thiuram disulfide retains a large part of its activity 
against microorganisms in the presence of zine oxide. 

That mereaptobenzothiazole, tetramethylthiuram di- 
sulfide and zine oxide as such remain in vuleanized 
rubber is implied by the fact that their presence in 
rubber can be estimated quantitatively." We may. 
therefore conclude that accelerators incorporated into 
rubber in vulcanization at least partly remain in the 
manufactured product. Any anti-microbial proper- 
ties possessed by an accelerator would be a decided 
factor in preventing bacterial oxidation of rubber. 

In view of these results, it is clear that, when rubber 
is to be used under conditions where it is likely to be 
in contact with water over long periods or even inter- 
mittently (as in the tropies), tetramethylthiuram 
disulfide be used as an accelerator in preference to 
mereaptobenzothiazole, provided that other desirable 
properties of the resulting rubber are not sacrificed by 
this procedure. 

KE. 
DEPARTMENT OF BOTANY, 
UNIVERSITY OF NEBRASKA 
James G. HorsFraLu 
DEPARTMENT OF PLANT PATHOLOGY 
AND BOorany, 
CONNECTICUT AGRICULTURAL EXPERIMENT 
STATION, 
New HAVEN 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE METHOD FOR CONVERTING A 
LINE-RECORD INTO A SHADOWGRAM! 
LINE-RECORDS are easy to obtain and entirely satis- 

factory for visual inspection, but they are difficult to 

deal with photoelectrically. Where it is desired to 
change the record into electrical energy, a shadow- 

gram, 7.e., a record in which the signal appears as a 

black and white profile, has obvious advantages. 

In electroencephalography, for various practical 
reasons,’ records are made in ink on a moving paper 
tape. Such records can not be analyzed with the 
Grass frequency analyzer, for it requires that the 
electroencephalogram be projected electrically through 
4 continuously varying filter. A way out of this diffi- 
culty was discovered, and because the essential prob- 


‘From the Department of Neurology, Harvard Medical 
— and the Neurological Unit, Boston City Hospital, 
ston, Mass. 

: °F. A. Gibbs and BE, L. Gibbs, ‘‘Atlas of Electro- 
Lew A. Cummings Co., Cambridge, 

- M. Grass and F, A. Gibbs, Jour. Newrophysiol., 1: 
521-526, November, 1938. 


lem involved is more or less general, it was believed 
that the solution might interest workers in other fields. 

A line-reeord can be converted into a shadowgram 
by the following procedure: A high contrast negative 
is made of the record and this negative is placed in an 
enlarger, preparatory to printing on film of the type 
used for sound recording. While the film is exposed, 
it is not held in a fixed position but moved at right 
angles to the axis of the line-record, and the move- 


ment ‘continued until the image of the line no longer 


falls on the film. One of the many ways in which this 
ean be accomplished is to place the film in a holder 
mounted on the earriage of a typewriter. The ¢ar- 
riage can be set in motion by pressing the tabulation 
key and the motion can be slowed by keeping the 
carriage in contact with the plunger of an oil-filled 
hypodermie syringe, which is clamped to the body of 
the typewriter. 


7K. Shimada, Jour. Soc. Rubber Ind. Japan, 10: 431, 
533, 1937; ibid., 11: 1, 1938. E. Slipushkina, Caoutchoue 
and Rubber (USSR) 1937: 48, 51, 1937. 
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The speed of movement during exposure need not 
be absolutely constant, for changes in speed will 
merely produce longitudinal stripes. Some vertical 
banding will occur because of differences in the slope 
of the line. A little consideration will make it appar- 
ent that the line is widest, so far as the direction of 
movement is concerned, where the slope is steepest, 
the time of exposure is a function of the “width” of 
the line. Differences in slope are closely related to 
' frequency and wave-form, however, and experience 
has shown that this type of banding is not ordinarily 
a serious source of error. It can be almost entirely 
eliminated if a high contrast print is made from the 
shadowgram. 

The theory on which the procedure is based is ex- 
ceedingly simple. When a point of light is moved on 
a photographie film, it forms a line. When a line is 
moved, it forms an area. When the image of a wavy 
line is moved at right angles to its long axis, it will 
widen, and, if moved far enough, it will become so 
wide that half the line can be disregarded and its 
characteristics will be correctly represented by its 


margin. 
Freperic A. GIBBs 


A METHOD FOR THE STUDY OF INVERTE- 
BRATE BLOOD IN VITRO 

THE blood elements of many invertebrates disinte- 
grate very rapidly when exposed to air and their 
study in the hanging drop is extremely difficult. This 
is particularly the case with the various types of 
trephocytes, but the amebocytes of some species 
present similar obstacles. 

The following method was found suitable for this 
kind of observation. A capillary about 3 to 4 em 
long and not over 0.25 mm thick is drawn out from 
a glass tube of 3 to 4 mm external diameter. About 
5 em of the glass tube are left for handling and a 


Fig. 1. 


rubber tube attached to it (Fig. 1A) through which 
suction is applied when necessary. 

When used, first the end of the capillary is dipped 
into pure mineral oil till a column of a few millimeters 
is drawn up by capillary attraction. The oil adhering 
to the outer surface of the capillary is wiped off and 
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the latter carefully inserted into the body cavity 
blood vessel like a syringe needle. Capillarity yjj 
draw the body fluid up whilst pushing the paraffy 
column ahead; if this for some reason is insufficient, 
suction is applied through the rubber tube. 

After a column of 1 to 2 em of blood has peg, 
drawn up, the capillary is removed from the body anj 
is instantly dipped again into mineral oil drawing 
up another 2 to 3 mm of it. Thus the capillary ¢op. 
tains a column of body fluid enclosed between two ¢)- 
umns of mineral oil (Fig. 1B). 

Now the capillary is broken off just above the liquid, 
placed in a drop of mineral oil on-a slide, and covered, 
For observation with immersion it is advisable to use 
mineral oil instead of cedar oil. 

If necessary, the method can be applied without 
exclusion of air either by omitting the use of mineral 
oil or by drawing in small columns of air before and 
after drawing the blood. In the last case the blood 
column is separated on both ends by air from the 
mineral oil (Fig. 1C). 

This method has some other advantages over that 
of the hanging drop. The corpuscles adhering all 
around the capillary wall are seen from above, below 
and in profile. By slightly moving the cover glass the 
capillary is made to turn, thus enabling observation 
of a single element from various angles. The method 
is also useful for the study of blood in very small 
forms, where its quantity is so minute as to make the 
preparation of a hanging drop rather difficult. 


LIgBMANN, 
Dazian Foundation Fellow 
DIVISION OF MIcROSCOPIC ANATOMY, 
TULANE UNIVERSITY, 
NEW ORLEANS, LOUISIANA 
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